Purpose: Several factors are known to be involved in the destruction of the articular cartilage. Interleukin-1β (IL-1β) plays a determinant role in the pathogenesis of osteoarthritis (OA) by stimulating inducible NO synthase (iNOS), cyclo-oxygenase II (COX-II) and proteases. During normal activity, articular cartilage is subject to dynamic loading applied perpendicular to the cartilage surface. Compression causes deformation of cells and of extracellular matrix (ECM), gradients in hydrostatic pressure and intratissue fluid flow. These mechanical changes can also alter chondrocyte behaviour and ECM homeostasis. The present study was designed to evaluate in-vitro effects of intermittent compression on NO and GAG release by human OA cartilage explants. Methods: Cartilage explants were exposed to intermittent compression (1 MPa, 1 Hz, 30' ON, 30' OFF) for 7 hours under normoxia (21% O 2 ) or hypoxia (5% O 2 ). NO production and GAG release in culture medium were measured for each condition. Moreover, matrix structure was analysed by second harmonic generation (SHG) imaging in a confocal microscope after multiphoton exitation. Results: Results show that mechanical stimulation increase NO and GAG release in culture media under normoxia or hypoxia conditions. The increase of NO and GAG release in response to mechanical stimulation was more important under normoxia than under hypoxia conditions. Moreover, the collagen network was altered after compression as showed by SHG images.
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Conclusions:
The results suggest that oxygen tension influenced the response of cells to mechanical stimulation. The in vitro response of osteoarthritic cartilage is more important under normoxia than under hypoxia conditions. In vitro models may help to explain aspects of the interactions between mechanical forces and degradative pathways which lead to cartilage damage and disease progression. This work was partly supported by Region of lorraine (CPER),CG54 and PLIC.
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Purpose: Mechanical loading of the cartilage and bilaminal zone is the important role in the pathogenesis and progression of temporomandibular disorders (TMD). However, the synoviocytes in bilaminal zone, however, the earliest pathological TMD cartilage changes are likely to result from continuous loading of joint cartilage as the patterns of TMD. This project examines the effect of hydrostatic pressure on ultrastructure of synovial fibroblastic cells from the condyle of rat temporomandibular joint. Methods: Synovial fibroblastic cells derived from the double condyle of rat temporomandibular joint were grown to confluency in DMEM medium supplemented with 10% fetal calf serum. The monolayer of fibroblasts was then subjected to different hydrostatic pressure (30kPa, 60kPa, and 90kPa) in a computercontrolled pressure chamber or 12 h. Changes of ultrastructure were observed by transmission electron microscope. Results: The inner-structure of normal SF was normal and intact. At 30 kPa, the ultrastructure of SF mostly shows that the chromatin was condensated lightly and ruptured to the nuclear margin. Intracellular vacuoles were observed increased visibly. At 60 kPa, the karyon takes on crescent and the mitochondria seem varicose. At 90 kPa, the apoptosis-like body was wrapped by membrane and embedded in the high density chromatin. Conclusions: These data suggested that biomechanical stress could induce the apoptosis and result in the change of ultrastructure of synovial fibroblasts from rat temporomandibular joint.
